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EXAMINER'S ANSWER 



( 1) Real Party in Interest 

A statement identifying the real party in interest is contained in the 

brief. 
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This is in response to the appeal brief filed 12/06/2004. 

(2) Related Appeals and Interferences 

A statement identifying the related appeals and interferences which 
will directly affect or be directly affected by or have a bearing on the 
decision in the pending appeal is contained jn the brief. 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is 
correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final 
rejection contained in the brief is correct. 

(5) Summary of Invention 

The summary of invention contained in the brief is correct. 

(6) Issues 

The appellant's statement of the issues in the brief is correct. 

(7) Grouping of Claims 

The rejection of claims 1-3 stand or fall together because appellant's 
brief does not include a statement that this grouping of claims does not 
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stand or fall together and reasons in support thereof. See 37 CFR 
1.192(c)(7). 

(8) Claims Appealed 

The copy of the appealed claims contained in the Appendix to the 
brief is correct. 

(9) Prior Art of Record 

2,148,633 MCDONALD 2-1939 

Yasooka Tadashi, "Electronic frequency selection receiver", Patent 
Abstract of Japan, 6-1 994. 

(10) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed 
claims: 

Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yasooka (JP 06-125280). 

Regarding claim 1 , Yasooka teaches a receiver comprising RF stage 
12 (fig. 1) for receiving an antenna signal from an inductive antenna 1, a 
processing stage 4 for processing the output signals of the RF stage and 
an output for supplying an audio signal 8 (fig. 1 ), characterized in that the 
RF stage comprises electronically switched capacitors 12a, 12b, controlled 
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by a switch control circuit 3 for adjusting front end selectivity of the RF 
stage to correspond to an established tuning frequency ([001 1], [001 7]). 

Regarding claim 3, Yasooka also teaches RF stage 12 for use in a 
receiver (fig. 1). 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yasooka in view of Macdonald (US 2,148,633) cited in the previous 
action. 

Regarding claim 2, Yasooka fails to teach that more than two 
capacitors and switches are used for tuning different channels. Macdonald 
teaches that a plurality of capacitors and switches are used for tuning 
different channels (col. 2, 27-35). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to include more 
capacitors and switches to the receiver of Yasooka so that more channel 
can be tuned. 

(11) Response to Argument 

Regarding the rejection of independent claim 1 , the Appellant argues 
that Yasooka teaches manual switch, and there is no switching of 
capacitors under electronic control therein because the frequency 
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downconverter 3 is just a mixer and it does not affect the capacitors 1 2a 
and 12b. 

In response, the examiner agrees that the item 3 in figures 1-2 of 
Yasooka is a mixer. However, item 6 which is the switch control circuit used 
for controlling the switching 12c of electronically switching capacitors 12a 
and 12b. Referring to paragraph [0020] of the translation, the frequency 
complement signal S1 is determined by the electronic formula frequency 
complement receiver of this invention turning on the frequency complement 
switch of said frequency complement means, and turning off, and said 
electronic formula frequency complement means can determine the 
existence of connection of tuning capacitance while choosing frequency 
data. In addition, referring to the abstract, Yasooka also discloses that the 
tuning frequency can be adjusted by changing a capacitance value by 
switching the number of parallel connection of the tuning capacitor by 
turning on/off the frequency selection switch 12c via setting the control 
terminal (C) of an electronic frequency selection means 6 at the potential 
when the frequency selection switch 12c is turned on. Therefore, Yasooka 
does teach the use of electronically switched capacitors 12a and 12b. 
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For the above reasons, it is believed that the rejections should be 
sustained. 



Respectfully submitted, 

LEE NGUYEN Cu-^Ufy^ 
Primary Examiner 
Art Unit 2682 



February 17, 2005 
Conferees 



Edward Urban 




Vivian Chin superwsory patent examiner 
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(54) ELECTRONIC FREQUENCY SELECTION RECEIVER 

(57)Abstract: 

PURPOSE: To perform the switching of the tuning 
eapacitor-of an-antenna and that of a frequency selection" 
means simultaneously by switching one frequency 
selection switch. 

CONSTITUTION: A tuning frequency can be adjusted by 
changing a capacitance value by switching the number 
of parallel connection of the tuning capacitor by turning 
on/off the frequency selection switch 12c. and also, the 
frequency of an oscillator circuit 5 is selected setting 
potential on one terminal of the antenna 1 at the same 
potential as that when the frequency selection switch 12c 
is turned on. and setting the control terminal (cbpfgfl 
glectronic frequengjLSfilection means 6 at the potential 
when the fr equency selection switc h 12c is turned on. 

Thereby, since the tuning capacitor can be freely selected without using a variable capacity 
diode, the optimum design including the antenna 1 can be performed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an electronifiibimuk frequency-selectiygjeceiver. 
[0002] ' 
[Description of the Prior Art] TERODAIN-ization is going to the supermarket of a receiving circuit in 
recent years with remarkable development of semiconductor technology and a microcomputer circuit 
technique and a rise of the frequency band used. Of course, the mobile transmitter represented by the 
land mobile radiotelephone is the electi ve formula frequenc y-selectiye.receiyer of the.superheterodyne 
method of DEJIITARU tuning of almost all receivers except for the thing of low-priced editions, such as 
TV, a car radio, and portable radio. PLL of the product made from SONY as an example of said 
electronic formula frequency-selective receiver SYNTHESIZED RECEIVERICF-SW1 is raised, and 
with a ch§rmeLselectiQiisw^ch, this ICF-SW1 can carry out the numerical input of the frequency data, 
and can be used very conveniently. 

[0003] The conventional electronic formula frequency-selective receiver is explained here using 
drawing 2 . Drawing 2 is the block diagram of the convention al electronic formula fr equency 
complement receiver, and 1 connects an end to VDD which i^power-soiirce^ plus^tentj af with an \ 
antenna, catches an electric-wave signal, and generates an input signal Ss. 2isajuning - c^ and the ) 
voltage level between anode cathodes constitutes capacity value from controllable variable-capacitance- 
diode 2a and tuning capacitance 2b, and where series connection of sauf variable-capacitance-diode 2a 
and tuning capacitance 2b is carried out, parallel connection is carried out to said antenna 1 . And it is 
aligning with the tuning frequency-fLwhich is received frequency with the inductance value of said 
antenna 1, and the capacity valae-of. attu ning circu it 2. It is the demodulator circuit which 3 considers 
said input signal Ss as an inpi^i^jnixesj^ith the s v tation.dispatchjiumhgLLp which is another input, 
and frequency conversion is carried out, it is the freque ncy changing circi iit^hich outputs the 
intermediate frequency signal IF which is a signal of an intermediate frequenc y f3, a nd j4jnputs and 
detects the intermediate frequency signal IF from said frequency changing circuit 3, and outputs the 
recovery sign^LDM- 5 is a local oscillation circuit and consists of coil 5a and 5d of the oscillation 
sections which oscillate capacity value according to the tank constant of the tank circuit which consists 
of voltage levels between anode cathodes by controllable variable-capacitance-diode 5b, capacitor 5c, 
and said coil 5a, variable-capacitance-diode 5b and capacitor 5c. Said coil 5a connects an end to 5d of j 
oscillation sections while connecting an end to VDD, and where series connection is carried out, parallel 
connection of said variable-capacitance-diode 5b and said capacitor 5c is carried out to said coil 5a. 5d 
of oscillation sections outputs the station dispatch number LO oscillated according to the tank constant 

of said tank circuit. The superheterodyne method receiving circuit 10 consists of smd^freguency 

^anging-eireuO circuit 4, and said loc^,os<^llationxkcuit-5 ^ 

^v ^niu^a-fi^uency-selectiv emea^ referenssjyoltage VDD jnputs VSS asa frequency- selective^ 
Vsi^iar^Vand It stabilizessaiffcontrol signal VC according tP said frequency Hata byinputting said 
stafiondispatch number LO while it chooses freque ncy data with the logi cal level andou tputs th e 
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control signal VC corresponding to the frequency data. 7 is a frequency-selective means, connects an 
end to VDD and consists of frequency-selective switch 7a which connected the end to the control 
terminal C of said electronic formula frequency-selective means 6, and pull down resistor 7b which 
connected the end to VSS which is power-source minus potential, and connected th e end to freq uency- 
selective switch 7a. 8 changes the recovery signal DM into an audible signal by the^oudspeakgp 
[0004] Next, actuation of the conventional electronic formula frequency-selective receiver is explained 
using drawing 2 . For example, if frequency complement switch 7a of the frequency complement means 
7 turns on, the frequency complement signal SI will serve as VDD level through frequency complement 
switch 7a. At this time, from the logical level of said frequency complement signal SI, the electronic 
formula frequency c omplement means 6 rftnnseq the frequency data Dl, and generates a control signal 
VC according to these fr e quency data Dl. Said control signal VC is supplied to the a node of variable- 
capacitance-diode Sb ot the local oscillation circuit b f and said variable-capacitance-diode 5b determines 
capacity value according to the potential difference of VDD supplied to a cathode, and the control signal 
VC supplied to an anode. And from the tank constant of said variable-capacitance-diode 5b, capacitor 
5c, and coil 5a, the oscillation frequency of the local oscillation circuit 5 is decided, and it is outputted 
as a station dispatch number LO. Said electronic formula frequency-selective means 6 compares the 
frequency and said frequency data Dl of the station dispatch number LO by inputting said station 
dispatch number LO here. By lowering the potential of said control signal VC, if the frequency f2 of the 
station dispatch number LO is lower than the frequency of the frequency data Dl It controls in the 
direction which enlarges the cathode of said variable-capacitance-diode 5b, and the potential difference 
of an anode, and it controls so that-capacity value is made small andthe oscillation'frequericy of the 
local oscillation circuit 5 becomes high. Moreover, if the frequency £2 of the station dispatch number LO 
is higher than the frequency of the frequency data Dl , by raising the potential of said control signal VC, 
it will control in the direction which makes small the cathode of said variable-capacitance-diode 5b, and 
the potential difference of an anode, and it will control so that capacity value is enlarged and the 
oscillation frequency of the local oscillation circuit 5 becomes low. Thus, by being controlled to be 
stabilized in accordance with the frequency data Dl of the electronic formula frequency complement 
means 6, the frequency Qfrom a station of the station dispatch number LO of the local oscillation 
circuit 5 can supply the very accurate local oscillation circuit 5. Moreover, said control sig nal VC is J 
supplied als o to th e anode of said variable-capacitance-diode 2a of said tuning cinyiit 2, variable- f 
capacitance-diode 2a determines capacity value according to the potential difference of the cathode in 
the potential level of VDD, and the anode in the potential level of a control signal VC, and tuning 
frequency fl is decided by the capacity value of said tuning capacitance 2b adjusted beforehand, and the 
inductance of said antenna- 1. The frequency f2 from a station and said tuning frequency fl of said 
station dispatch number LO always have an intermediate frequency f3 and the relation of a degree type 
here. f3=£2-fl. Therefore, it depends for tuning frequency fl on said frequency data Dl. 
[0005] The electric-wave signal of the tuning frequencyiLrfficiently received by sai d ante nna 1 and 
tunmg j:ircuit 2 is inputted into said frequency r^hangingci rcuit 3 a s an input signal Ss! By the frequency 
changing circuit 3, on the frequency £2 of said station "dispatch number LO, frequency conversion of said 
input signal Ss is carried out, and it is outputted as said intermediate frequency signal BF of an 
intermediate frequency f3, and it is detected in said demodulator circuit 4 designed only for [ of an 
intermediate frequency f3 ] detection, and is outputted as a recovery signal DM. This is the description 
of the superheterodyne method receiving circuit 10 which was excellent in the recovery engine 
performance. Said recovery signal DM is pronounced as an audible sign al hy said loudspeaker^. 
[0006] In the conventional electronic formula frequency complement receiver, the superheterodyne 
method receiving circuit 10 which was excellent in the recovery engine performance is realized as 
mentioned above by being able to perform received frequency alignment automatically and having the 
local oscillation circuit 5 by which precision was stabilized very much well by switch of easy frequency 
complement switch 7a of actuation. 
[0007] 

[Problem(s) to be Solved by the Invention] The conventional electronic formula frequency-selective 
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receiver constitutes the tuning circuit 2 from variable-capacitance-diode 2a as mentioned above. 
However, since said variable-capacitance-diode 2a is semi-conductor capacity, Q at the time of 
resonance becomes low, and the effectiveness of an antenna 1 has the problem of falling. Moreover, 
since, as for said variable-capacitance-diode 2a, the variable-capacity range was also decided the top 
. where capacity value is small, the decision of the inductance of said antenna 1 has the problem that it is 
restricted greatly, by the received frequency range. . 

[0008] For example, in the electronic formula frequency-selective receiver which can receive the 
standard wave of a long wave in Japan and Britain, JG2AS of J apan i s [ transmit frequencies ] 4 0kH z, 
and MSF of Brkauus [ transmit frequencies 1 60kHz . Therefore, as an electric wave, a frequency is low 
and the inductance value of said antenna 1 and the capacity value of a tuning circuit 2 become large. 
Since the transmit-frequencies ratio of Japan and Britain is 1.5 times at this time, if the large variable- 
capacity range of said variable-capacitance-diode 2a cannot be taken, the value of the inductance of said 
antenna 1 will become large. For this reason, naturally, said antenna 1 becom es large an^ajig limit will 

be given to the miniaturization of a rece iver. """*" 

[0009] This invention aims at solving the technical problem that the miniaturization of an antenna 1 is 
difficult and the high tuning circuit 2 of Q is not obtained in the conventional electronic formula 
frequency-selective receiver. 
[0010] 

[Means for Solving the Problem] This invention for solving the above-mentioned problem An antenna 
and the alignment means of this antenna, A local oscillation circuit, a frequency changing circuit, and 
_the superheterodyne method -receiving circuit that-has-a-demodulator circuit, ~In"the (electronic Tonhula ~ 
frequency complement receiver equipped with the electronic formula frequency complement means and 
frequency complement switch of a local oscillation circuit of this superheterodyne method receiving 
circuit By connecting said frequenc^ Lcomplgme nt switch between a referenc e potential and tuning 
cap acitance By constituting so that selection connection of said tuning capacitance may be made at said 
alignment means, and connecting the node of said frequency complement switch and tuning capacitance 
to the control terminal of said electronic formula frequency complement means With a frequency 
complement switch, it is characterized by controlling an electronic formula frequency complement 
means. 
[0011] 

[Example] A drawing explains the example of this invention below. Drawing 1 gives the same number 
to the same element as the conventional example which is the block diagram of the electric-wave 
correction clock in which one example of the electronic formula frequency complement receiver of this 
invention is shown, and is shown in drawing 2 , and omits explanation. 12 consists of tuning capacitance 
12a of immobilization, tuning ca pacitance! 2b fo r selection conn ection, and fre quency complem ent 
swi teh 12c in the tuning d rcuit. Parallel connection of said tuning capacitance 12a is carried out to an 
antenna 1, and where series connection is carried out, parallel connection of tuning capacitance 12b and 
'the frequency complement switch 12c is carried out to said antenna 1. And the node of said tuning 
capacitance 12b and frequency complement switch 12c is connected to^he^ference potential-VS; 
<, — through pull dOwn^resistor-l^a-while connec ting with the contro l, terminal d) of said electronic formula 

^quency conMementmeans 6.^x kZZ^^ 

[00 1 2]"Wfifie connectingTTequency complement switch 12c with VDD. which is a reference"poten tial " 
among^said^uoiiigxapaQitance 12b like the above-mentioned configuration, frequency complement 
switch 12c and pull down resistor 13a constitute the freq uency comp lement megnsj^hy connecting the 
node to the control temunal^of said electronic formula frequency complement means 6. That is, since 
the frequency compj^meni^ign^^ be switchedtg^VDD level through said frequency complement 
switch 12c if the frequency complement^ign^Sl^serves a^V SS level through pull down resistor 13a 
and frequency complement switch 12g will be in ON condition when frequency complement switch 12c 
is in theponditron of OFF, corresponding to the level o^toegetworeferenc e^potentials chos en^sslection 
of thgj flgctronic Jormula frequency complemerit'means 6"can be performed. That is, if MSF of Britain 
can receive^nd^equency selective ringing SI switches to VDD when frequency selective ringing SI is 
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^YS§, it can choose so that JGgA Sof Japan ca nbe received. Moreover, when said pull down resistor 13a 
enlarges a value, it must be made for reduction of the input signal Ss which said frequency complement 
switch 12c leaks through said tuning capacitance 12b at the time of OFF to have to become the 
minimum. 

[0013] 14 is the decoder circuit which inputs the detection signal DM of the output of said demodulator 
circuit 4, and decodes a time code, and outputs the time code signal TM. 15 is a time stamp means to 
display the time code signal TM of the output of said decoder circuit 14 as time-of-day data. 
[0014] Next, actuation of the electric-wave correction clock of an example is explained. Reception 
actuation of JG2AS of Japan is explained first. If frequency complement switch l^c of the frequency 
complement means 13 is turned on. the frequency_com plement signal SI will serve as VDD lev el. At 
this time, the electomclbrmula frequency complement means 6 chooses the JapanesejreaH52£Y data 
DL4P from thg logical level of said frequency complement signal SI. And a control signal VQ is ^9 
generated according to said frequency data D 140, said control signal VC is supplied to the anode of * 
variable-capacitance-diode 5b of the local oscillation circuit 5, from the tank constant of capacitor 5c 
and coil 5a, the potential difference of the cathode which is VDD, and an anode determines capacity 
value, and said variable-capacitance-diode 5b is outputted [ the oscillation frequency of the local 
oscillation circuit 5 is decided, and ] as an office dispatch number LO which is the frequency of 140kHz. 
Said electronic formula frequency-selective means 6 inputs said station dispatch number LO here, and 
the frequency of said station dispatch number LO is compared with said frequency data D140. If the 
frequency from a station of the station dispatch number LO is lower than the frequency of the frequency 
data D140 r the potential of said-control signal VC witr 

capacitance-diode 5b and the potential difference of an anode become large, and they are controlled so 
that capacity value is made small and the oscillation frequency of the local oscillation circuit 5 becomes 
high. Moreover, if the frequency from a station of the station dispatch number LO is higher than the 
frequency of the frequency data D140, the potential of said control signal VC will be raised, and the 
cathode of said variable-capacitance-diode 5b and the potential difference of an anode become small, 
and they are controlled so that capacity value is enlarged and the oscillation frequency of the local 
oscillation circuit 5 becomes low. Thus, the frequency from a station of the station dispatch number LO 
of the local oscillation circuits, is controlled to be stabilized in accordance with the frequency data D14D 
of the electronic formula frequency complement means 6, and serves as a 140kHz signal with a very 
^uf^entji^enc^^ Since frequency compl ement switch 12c of said frequency complement 

eansj____D N at this timg ^arallel connection of said tuning capacitance 12a and said tuning 
[pacitancel2b is carnedout, and the tuning frequency of 40kHz is decided by tuning capacitance 12a, 
^the sum total capacity value of tuning capacitance 12b, and the inductance of said antenna 1 . 
"0015] An electric-wave signal with a tuning frequency of 40kHz efficiently received by said antenna 1 
and alignment means 12 is inputted into said frequency changing circuit 3 as an input signal Ss. By the 
frequency changing circuit 3, on the frequency from a station of 140kHz of said station dispatch number 
LO, frequency conversion of said input signal Ss is carried out, and it is outputted as said intermediate 
/frequency signal IF with an intermediate frequency of 100kHz, and it is detected in said demodulator 
circuit 4 designed only for detection with an intermediate frequency of 100kHz, and is outputted as a 
recovery signal DM. This recovery signal DM is decoded by the time code signal TM by said decoder 
circuit 14, and expresses this time code signal TM as the time stamp means 15 as time-of-day data. 
[0016] Next, reception actu^n^mSFjgflBrito^ is explained. If frequency complement switclflSco? 
said frequency complement ^jeansjS is^tumecy^the frequency complement signal SI will serveaT^ 
VSS level through pull down resistor 13a"KTtfij£ttme, the electronic formula frequency complement 
means 6 chooses the British frequency data D160 from the logical level of said frequency complement 
signal SI. And a control signal VC is generated according to said frequency data D 160, said control 
signal VC is supplied to the anode of variable-capacitance-diode 5b of the local oscillation circuit 5, 
from the tank constant of capacitor 5c and coil 5a, the potential difference of the cathode which is VDD, 
and an anode determines capacity value, and said variable-capacitance-diode 5b is outputted [ the 
oscillation frequency of the local oscillation circuit 5 is decided, and ] as an office dispatch number LO 
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which is the frequency of 160kHz. Said electronic formula frequency-selective means 6 inputs said 
station dispatch number LO here, and the frequency of said station dispatch number LO is compared 
with said frequency data D160. If the frequency from a station of the station dispatch number LO is 
lower than the frequency of the frequency data D160, the potential of said control signal VC will be 
lowered, and the cathode of said variable-capacitance-diode 5b and the potential difference of an anode 
become large, and they are controlled so that capacity value is made small and the oscillation frequency 
of the local oscillation circuit 5 becomes high. Moreover, if the frequency from a station of the station 
dispatch number LO is higher than the frequency of the frequency data D160, the potential of said 
control signal VC will be raised, and the cathode of said variable-capacitance-diode 5b and the potential 
difference of an anode become small, and they are controlled so that capacity value is enlarged and the 
oscillation frequency of the local oscillation circuit 5 becomes low. Thus, the frequency from a station of 
the station dispatch number LO of the local oscillation circuit 5 is controlled to be stabilized in 
accordance with the frequency data D 160 of the electronic formula frequency complement means 6, and 
serves as a 160kHz signal with a very sufficient frequency precision^, Since frequency complement 
switch 12c of said frequency complement means 1 3 ^s JJEF at thkl ime T the VDD side leaves said tuning 
capacitance 12b, and the tuning frequency of 60kHz is decided by the capacity value of tuning 
capacitance 12a, and the inductance of said antenna 1. 
~\ [001 7] An eIectric-waY§_agia^ efficiently is inputted into 

c^said frequenc y changing cir cuit 3 by the ali gnment means 1 2 as an input signal Ss with said antenna 1 . 
By the frequency changing_cirguiL3, on the frequency from a station of 160kHz of said sTafionHispatch 
..number LO, frequenc ^onve rsifmuof said input signal Ss is carried*out, andit is outputted as said 
intermediate frequency signal IF with an interm ediate frequency o f 100kH z, and it is detected in said 
demodulator circuit 4 designed only for detection with an intermediate frequency of 100kHz, and is 
outputted as a recovery signal DM. This recovery signal DM is decoded by the time code signal TM by 
said decoder circuit 14, and expresses this time code signal TM as the time stamp means 15 as time-of- 
day data. 

[0018] Therefore, by the electric-wave correction clock of said example, since the fixed capacity from 
which high resonance of Q is obtained can be used and a variable-capacity value is also determined by 
said tuning capacitance 12b, without catching said tuning capacitance 12a and said tuning capacitance 
12b of said alignment means 12 by semi-conductor capacity, the degree of freedom of a design of the 
value of the inductance of said antenna 1 becomes [ the degree of freedom of a design ] large greatly. 
[0019] Moreover, it is the tuning circuit 22, the antenna 1, and the block diagram of the frequency 
complement means 13 in which, as for drawing 3 , tuning capacitance and the location of a frequency 
complement switch show the example which put in and changed to drawing 1 , and said tuning circuit 
22 consists of tuning capacitance 22a of immobilization, tuning capacitance 22b for selection 
connection, and freq^c>L CQmplement j witch 22 c. Parallel connection of said tuning capacitance 22a is 
carried out to an antenna 1, and where series connection is carried out, parallel connection of tuning 
capacitance 22b and the frequency complement switch 22c is carried out to said antenna 1. That is, in 
drawing 3 , it connects with a reference potential VDD and gets down from said tuning capacitance 22b, 
and the node of said tuning capacitance 22b and frequency complement switch 22c is connected to the 
reference potential VSS through pull down resistor 13a while connecting with the control terminal C of 
said electronic formula frequency complement means 6. While connecting said tuning capacitance 22b 
with VDD which is a reference potential among said frequency complement switch 22c, frequency 
complement switch 22c and pull down resistor 13a constitute the frequency complement means 13 by 
connecting the node to the control jsgninaljC of,said electronic formula frequency complement means 6. 
Namely, when frequency complementswitcIT22c is in the condition of OFF, the frequency complement 
signal SI serves as VSS level through pull down resistor 13a. Moreover, since the frequency 
complement signal SI will be switched to VDD level through said antenna 1 and frequency complement 
switch 22c if frequency complement switch 22c will be in ON condition Corresponding to the level of 
these two reference potentials chosen, selection of the electronic formula frequency-selective means 6 
can be performed, and the tuning circuit 12 of above-mentioned drawing 1 and the function of 
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equivalence are achieved. 
[0020] 



^[Effect of the Invention] As mentioned above, the frequ ency complement signal SI is de termined by the 
el ectronic formula frequ enc y complemeq trecei ver of t his invention tu rning on the frequenc y 
comp lement switch of sai d frequency complement mean s, and turning off, and said electronic formula 
frequency complement means can determine the existence of connection of t uning ca p acitanc e while 
\ choosing frequency data. At this time, since the tuning capacitance of the immobilization in said 
' alignment means and the tuning capacitance for selection do not receive a limit of capacity value like 
[ at the time of variable-capacitance-diode use ], they can also design the value of the inductance of said 
antenna freely, and since they do not cause degradation of Q at the time of resonance, they can attain an 
efficient alignment means* Moreover, since the value of the inductance of an antenna can also be 
designed freely, the miniaturization of an antenna is also expectable. Moreover, since a switch of 
frequency selective ringing and a switch of said alignment means can be performed with one frequency 
complement frequency complement switch, there is also little number of a switch. 



[Translation done.] 
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